Decreased interstitial FOXP3(+) lymphocytes in usual interstitial pneumonia with discrepancy of CXCL12/CXCR4 axis.
Regulatory T cells (Treg) play a critical role in immune homeostasis and expansion of Treg is controlled by chemokine receptors. The chemokine CXCL12 and its G-protein-coupled receptor (CXCR4) are involved in the development of idiopathic pulmonary fibrosis (IPF), but the association of Treg with the CXCL12/CXCR4 axis has not been documented. The aim of this study is to determine the distribution and extent of CXCL12/CXCR4 expression in idiopathic type of pulmonary fibrosis, and the relation of Treg expansion in the interstitium of pulmonary fibrosis patients to CXCL12/CXCR4 expression. CXCL12 expression was examined by immunostaining and ELISA in tissue specimens from patients with usual interstitial pneumonia (UIP, n=15), patients with fibrotic non-specific interstitial pneumonia (f-NSIP, n=4), and controls (n=6). CXCR4 expression was examined by in situ hybridization and immunoblotting. Expression of CD45, CD3, CD20, transcription factor forkhead box P3 (FOXP3), and CD25 was assessed by immunostaining. Fibrosis was evaluated by determining the established fibrosis (EF) score. The CXCL12/CXCR4 axis was upregulated in UIP and f-NSIP, and CXCL12 derived from lung tissue attracted CXCR4(+) cells. CXCR4(+) cells showed a CD3(+) cell distribution pattern. The interstitial FOXP3(+)/CD3(+) and CD25(+)/CD3(+) cell ratios were lower in UIP than f-NSIP, but the CXCR4(+)/CD3(+) cell ratio was not different. The FOXP3(+)/CD3(+) cell ratio and EF score were inversely correlated. These findings suggest that the CXCL12/CXCR4 axis contributes to inflammation in UIP and f-NSIP by promoting the accumulation CXCR4(+) lymphocytes, and a decrease of Treg is correlated with the severity of fibrosis in UIP.